Drug Preparation Instruction System 



BACKGROUND OF THE INVENTION 

This invention relates to a drug preparation 
instruction system having printers for printing 
prescription-based drug preparation instructions. 

A typical sub^ system uses a small computer such 
a personal computer \nto which necessary data such as 
patient names or numbers ,\^rug types such as powders and 
tablets, drug names, dosage\and taking directions are 
entered from a host computer ox through input means such 
as keyboard, and such data are stored in the small 
computer . 

Such a system also includes a plurality of 
printers each capable of printing drug preparation 
instructions for only one or one group of many different 
drug types. 

The "drug types" include "tablets to be packaged", 
"heat-sealed tablets", "powder drugs to be packaged", 
"heat-sealed powder drugs", "liquid drugs" and 
"externally applied drugs". The term "to be packaged" 
means that the tablets or powder drugs are to be packaged 
by a packaging machine. The term "heat-sealed" means 
that tablets or powder drugs that have already been 
packaged and sealed are to be simply counted and 
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delivered to patients as they are. But drugs may be 
categorized in different ways. 

The reason why each printer is adapted to print 
drug print instructions for only one drug type or only one 
group of drug types is because different types of drugs 
are usually prepared at different drug preparation 
stations spaced from one another. Thus, by arranging a 
plurality of printers at each drug preparation station, 

□ 

\y pharmacists do not have to leave their position to check 

bj the printers. Printers are placed e.g. on drug 

preparation tables having drug storage shelves at the 
respective drug preparation stations. 
^"^^^^..^ Drugs prepare>^ at the respective drug preparation 

stations are either pui\ in trays corresponding to 
respective patients. TrVys have display means that 
display patient ID numbersv and drug types such as tablets 
and powder drugs, as disclosed in unexamined Japanese 
patent publication 8-131519 , Vnd delivered to a drug 
delivery counter on a conveyor\ as disclosed in 
unexamined Japanese patent publi\ation 9-51922, or simply 
hand-carried to the counter. 

Among the printers this system, the printer for 
printing instructions for "hea^sealed tablets" is placed 
on a table at the heat-sealed taosLet preparation station, 
and directly connected to the contrM. circuit, which is 
programmed such that the printer prin^ only instructions 
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about this type of drugs. 

For example, the printer placed at the heat-sealed 
powder drug preparation station can print only 
instructions concerning heat-sealed powder drugs. Thus, a 
problem will arise if, due to relocations of drug 
preparation stations, it becomes necessary to use the 
printer at the powder drug preparation station as a 
printer for printing instructions for e.g. "heat-sealed 
tablets". In such a case, it is necessary to reprogram 
the control circuit altogether. Such reprogramming is 
extremely time-consuming and troublesome. 

The same problem arises if it is necessary to add 
a new drug preparation station and thus a new printer for 
printing instructions concerning drugs prepared in this 
station. In such a case, too, the control circuit has to 
be reprogrammed altogether. 

Another problem w\th this system is that 
information provided by eaoh printer is far from enough. 
For example, information on whether or not taking 
guidance should be given to patients is not provided. 
Also not displayed is informatiW whether or not drugs for 
a certain patient should be divided into a plurality of 
batches and put in not one but a plurality of trays. 
Whether or not drug taking guidance Xshould be given to 
patients, that is, whether or not it \s necessary to 
explain how to take drugs to patients ^ written in 



doctor's order shVets, which are prepared besides 
prescriptions and put in trays. Thus, a pharmacist at 
the drug delivery cocmter has to pick up and read the 
order sheet in every "cray to determine whether or not he 
or she has to explain how to take drugs to patients. 
J Trays are usua'^ly stacked one on another for 

/transportation. Thus, rn order to pick up and read an 
order sheet in one tray, rt is necessary to remove all the 
above trays. Order sheets ryn some or most trays may be 
indicating that drug taking gtaidance is unnecessary. But 
the pharmacist has to read all \he order sheets anyhow in 
^ order to confirm that such guidance is not necessary. 
Delivering drugs to patients is thu^ time-consuming and 
tends to hinder smooth flow of the er^iire drug preparation 
line . 

Conventional drug preparation instruction sheets 
contain no information on dividing drugs for one patient 
into a plurality of batches to put each batch in a 
separate tray, because no one has ever thought of such a 
thing. Thus, if a large amount of drugs are prescribed 
for one patient, the drugs tend to partially fall off 
while being transported on a single tray. Thus, it is 
often necessary to send drug preparation instruction 
sheets in a tray separately from prescribed drugs. 

An object of this invention is to provide a drug 
preparation instruction system which is free of these 
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problems • 



SUMMARY OF THE INVENTION 

According to this invention, there is provided a 
drug preparation order system comprising a control unit 
for carrying out logic operations and outputting control 
signals based on externally inputted drug preparation data 
including a patient name or a patient code, drug codes, 
taking directions and dosage, and a plurality of printers 
connected to the control unit for printing on drug 
preparation. order sheets in response to the control 
signals, the control unit having a data storage portion 
for storing basic data about drug codes including drug 
type codes, patient name and taking directions, and a 
printer setting portion for setting the correlation 
between the drug type codes and the printer, whereby 
reading drug type codes of drugs necessary for a patient 
from among the drug preparation data inputted in the data 
storage portion, setting data of the printer 
corresponding to the drug type codes by the printer 
setting portion, and printing on a drug preparation order 
sheet data including the patient name and the prescribed 
rug names by the printer in the set data. 

In the abovesaid syatem, when drug preparation 
data is inputted into the coAtrol unit, by reading drug 



type codes from the da^^a^ storage portion and by reading 
printer numbers correspoi\ding to the respective drug type 
codes from the printer setrslng portion, drug data for 
respective patients are prin^d individually on drug 
preparation instruction paper dV a plurality of printers. 

On the printer setting portion, data showing the 
correlation between the drug type codes and the printer 
numbers are recorded. By reading the printer number from 
the printer setting portion, it is automatically set by 
which printer the drug preparation instruction should be 
printed. If the layout of a pharmacy is changed, setting 
can be easily changed by re-setting the correlation. 

Other features and objects of the present 
invention will become apparent from the following 
description made with reference to the accompanying 
drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view of a drug preparation 
instruction system embodying the invention; 

Fig. 2 is a control block diagram of the system; 

Fig. 3 is a list showing relation between drug 
codes and drug type codes registered in the data storage 
portion; 

Fig. 4 is a chart showing data set in the printer 



setting portion; 

Fig. 5 is a flowchart showing the drug preparation 
order flow; 

Fig. 6 is another flowchart of the drug 
preparation order flow; 

Fig. 7 is an example of drug preparation data; 

Fig. 8 shows information printed by a first 

printer ; 

Fig. 9 shows data printed by a second printer; 

Fig. lOA is a perspective view of a tray; and 

Fig. lOB is a view showing the display on the tray. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of this invention is now described 
with reference to the drawings. As shown in Fig. 1, the 
drug preparation instruction system embodying the present 
invention comprises a control unit 3 provided e.g. between 
a drug preparation table 1 having a shelf in which are 
stored various kinds of tablets and a drug preparation 
table 2 having a shelf for keeping powdered drugs, and a 
plurality of (two in the embodiment) printers 4 (4a, 4b). 

Numeral 5 indicates a CRT display. Numerals 6 (5a, 6b) 
are trays. 

Fig. 2 is a block diagram schematically showing 
the entire drug preparation system. As shown, the control 



unit 3 is a small personal computer (PC for short) 
including a CPU (central processing unit) 3a and an 
external memory 3b, called a file device. The CPU 3a has 
a memory for storing input data. The external memory 3b 
comprises a printer setting memory 3bl and a data memory 
3b2, which will be described later. 
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/^/^ As input means a keyboard 7 and a mouse 8 are 
connected to the CPU 3a. A host computer 9 is also 
connected to the CPU to enter prescription data through 
communication lines. But the host computer 9 is not an 
essential element. Numeral 10 indicates an infrared 
transmission unit through which necessary part of the 
prescription data are radio-transmitted to the trays 6. 
Instead of infrared transmission, a contact transmission 
or any other wireless transmission may be used. One or a 
plurality of (e.g. two or three) trays 6a, 6b are used to 
transport drugs for one patient. The CPU transmits 
necessary part of the prescription data to each tray for 
the one patient. 

Each tray 6 has its own microcomputer including a 
CPU (central processing unit) 12 which receives 
prescription data through an infrared transmission unit 11, 
and displays the data on a liquid crystal display 13. ■ 
When the CPU 12 receives a switch signal from a button 
switch 14, it returns necessary signals to the CPU 3a of 
the control unit 3 through the infrared transmission unit 
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11. Fig. 10a shows the appearance of the tray 6. Its 
use and operation will be described later. 

In the above arrVngement , the CPU with a memory, 
display, keyboard, mou^e and file device are all 
dedicated to a personal conaWter. But instead, the file 
device may be arranged as an Vndependent server connected 
to the CPU through a network i\ a server-client (CPU) 
relation. 

In the printer setting portion 3bl, setting data 
are stored which specify which printers (indicated in 
numbers) correspond to which drug types (indicated in 
codes) to set which printers are to be used to print data 
on the respective drug types. The data memory 3b2 stores 
basic data including all the drug codes for determining 
the drug name, unit and drug type code for each drug code 
in the form of a list. 

The basic data stored in the data memory 3b2 are 
stored in files generally called master files. These 
files include a drug master file, patient master file, 
master file concerning how to take drugs, and other 
auxiliary files including department master files and 
doctor master files. A specific example of drug master 
file is shown in Fig. 3. 

As shown, a drug master file lists drug codes, 
drug names, units and drug type codes in a list form. 
Drug codes are shown in the form of abbreviations of 
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Japanese characters. Drug type codes are as explained in 
the "Prior Art" section. That is, ID numbers such as 11, 
12, 21, 22, 31, 41 are affixed to "tablets, packaged", 
"heat-sealed tablets", "powder drugs, packaged", "heat- 
sealed powder drugs", "liquid drugs", "externally applied 
drugs" , respectively. 

The printer setting function by the printer 
setting memory 3bl is explained below. When a drug code 
signal of drug data inputted for a particular patient 
coincides with any of various drug type codes stored in 
the drug master file shown in Fig. 3, so that drug type 
codes prescribed for this patient are read, setting data 
in which the numbers of printers are affixed to the 
respective drug type codes are read out from the printer 
setting memory 3bl. Thus, printers whose numbers 
correspond to the designated drug type codes are read as 
shown in Fig. 4. As a result, a control signal for 
printing items necessary for preparing drugs corresponding 
to the designated drug type codes is given. Printers of 
the designated numbers are printed. Numbers in the figure 
indicate printer numbers. Number 0 has no designation, 
that is, it indicates that printing is not to be made. 

In the printer setting data, the printer numbers 
designated for various drug type codes are recorded 
beforehand as a printer setting file. When it is 
necessary to change the correlation of the printer 
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numbers due e.g. to relocations in the pharmacy, this can 
be done simply by changing printer numbers of the setting 
data in this file. 

If it is desired to change the printer number 
setting, the printer setting screen (Fig. 4) is activated 
to display what is recorded in the file, and the mouse is 
clicked at a position to be changed to move the input 
cursor to this position, and write the new printer number 
on this position through keyboard. Then by clicking the 
"OK" button with the mouse, file renewal (writing) ends 
with the information on the screen recorded. If the 
cancel button is clicked, the screen ends without renewing 
the file. If the "renewal" button is clicked, the screen 
does not end with only the file renewed. 

In the system of this embodiment, drug preparation 
instructions are given by the printers as shown in the 
flowchart of Figs. 5 and 6 as follows. In Step SI, drug 
preparation data transmitted from the host computer 9 are 
received. When the data are received, they are usually 
inputted from the host computer in a code form that is 
convenient for the host computer. Such a code form may 
however not be suitable for the system of the present 
invention. In such a case, the data are changed to a code 
form convenient for the present system. But if drug 
preparation data are inputted through the input means such 
as keyboard 7 and/or mouse 8, drug preparation data are 
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received in a code form suitable for the present system 
in Step SI. 

— ^ In S2, tray dsj_vision is decided. The drug data 
or each patient indues drug types, dosage for each time, 
and the number of days for which the drugs have been 
prescribed. In S2, the number of trays used is decided 
taking these data into consioferation. If the number of 
days is greater than a predetermined value, notNpne but a 
plurality of, i.e. two or more tr^ays are used for one 
patient . 

But if too many trays are used for each patient, 
handling becomes difficult, the cost increases, and a 
larger space is needed. Thus, the number of trays used 
for each patient should be determined taking into 
consideration past experiences. 
J2)(Uj^ Generally speaki\g , if drugs are prescribed for a 
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rge number of days, the amount of the drugs is 
correspondingly large. Among, the drug types, "heat- 
sealed tablets" (ten tablets a\e usually packaged in each 
bag) are liable to drop off tray\. Thus, this type of 
drugs should be put in an extra trsay separately from other 
types of drugs. It is to be under stiood that the term 
"tablets" herein used include capsulete, and the term 
"heat-sealed" encompasses FTP (Press Through Package) 
packaging . 

For how many days drugs should be given varies 



1 2 



from one pharmacy to another and should be adjusted within 
the range of from 30 to 90 days. In some pharmacies, 
"heat-sealed tablets" may be put in one tray, "externally 
applied drugs" and "liquid drugs" in another, and all the 
others in still another tray. 

In Step S3, the drug prescription data are 
displayed on the CRT display 5 for confirmation. Since 
only drug code data are used for drugs, and only code 
data are used for patients, taking directions, 
departments and MD * s , corresponding drug names, patient 
names, taking directions, departments and MD's names are 
read from the respective files and drug preparation data 
are displayed in such a format as shown in Fig. 7. 
jj^^ Step S4ns^ a pharmacist visually checks the drug 

^.-^^reparation data thus displayed to see if there is 

anything wrong in the ca^ta. In this step, the pharmacist 
checks if the respective Ndata are proper based on 
prescriptions prepared by d'^ctors. If any flaw is found 
in the data, the displayed da%^ portion is clicked for 
correction. When a "monitor Ok\ button provided at the 
bottom of the screen is clicked, you will proceed to the 
next step. 

As shown in Fig. 7, when the drug preparation data 
are shown, the screen display includes division into 
trays and whether or not taking guidance is necessary. A, 
B in the tray division column indicate that drugs should 
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be put in two trays 6a and 6b of the trays 6. If no 
division into trays is necessary, this part of the screen 
remains blank. Numerals 1 and 2 in the taking guidance 
section of the screen indicate that taking guidance is 
necessary and not necessary, respectively. How drug 
preparation data are transmitted to trays is described 
later . 

The number of prescription indicated under the 
prescription number column indicates the total number of 
prescription. The tray number under the tray division 
column indicates the total number of trays used. If tray 
division is done forcibly to a given number, the divided 
portion is clicked with the mouse to move the input cursor, 
and ID symbols such as "A" and "B" are changed by 
overwriting through the keyboard. When the "cancel" 
button is clicked, the drug preparation data displayed at 
that time are stored and erased from the screen for later 
processing so that a pharmacist can enter new drug 
preparation data for another patient number. 

When the drug preparation data have been 
determined, printer setting is checked in the later 
steps. First in S5, drug types for the respective drug 
data are taken. Then in S6, it is determined whether or 
not printer numbers are set for the respective printer in 
setting files. This determination is carried out 
automatically for each drug data in the control unit 3. 
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If printer numbers are set for the respective drug data 
necessary for a patient (YES), a drug preparation order 
sheet is printed by the printer of the corresponding 
number in Step S7. 

An example of a drug preparation order sheet is 
shown in Figs. 8 and 9. Fig. 8 indicates that among the 
prescription numbers of drug preparation data shown in Fig 

7, No. 2 has been printed on a drug preparation order 
sheet by the first printer. Fig. 9 indicates that Nos . 3 
and 4 have been printed on drug preparation order sheets 
by the second printer. Since tablets A in prescription No 
1 are packaged by an automatic packaging machine, no drug 
preparation orders are indicated by any printer. Each of 
the above drug preparation order sheets contains tray 
division such as (A/2), (B/2), and whether or not taking 
guidance is necessary. In the illustrated example, one 
kind of drug corresponds to one prescription number. But 
each prescription number may include a plurality of 
drugs. The print is carried out for each drug. 

When the drug preparation order sheets have been 
printed, checking is made in S8 on whether or not 
printing has ended. If not ended, unprocessed drug data 
are processed in S5. If no printer number is set for the 
drug data in Step S6 (NO) , the program also proceeds to S8 
to check if drug data have been processed. 

When the checking in Step S8 has ended, tray 
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division data are taken in S9. This is to take ID 
symbols (A or B) from the tray division indication in the 
shown in Fig, ?• This is because these ID symbols 
indicate trays 6a, 6b, In SIO, based on these ID 
symbols, drug preparation order data are prepared for 
trays . 

Preparation of drug preparation order data is 
necessary because if drugs are put in two or more trays, 
drug data to be put in the respective trays have to be 
transmitted and displayed. Fig. lOA shows an entire view 
of a tray and Fig. lOB is a partial enlarged view of its 
display. 

The display portion of the tray displays on its 
liquid display portion 13 whether or not taking guidance 
is necessary, the number of trays to be used, voucher 
number, drug type, etc. Various drug type instructions 
are displayed on button switches 14. The symbols # in 
the liquid crystal display over the button switches 14 
indicate drug types to be put in the tray. In the 
illustrated example, tablets to be packaged and heat- 
sealed tablets are to be put in the tray. When the 
intended drugs are put in the tray, a pharmacist presses 
the buttons under # to turn them off so that anyone can 
see that necessary drugs have been put in the tray. 

When the drug preparation instruction data have 
been prepared for the drugs to be put in the respective 
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trays 6a, 6b, transmission instruction are sent to the 
trays 6a, 6b from the infrared transmission unit 10 shown 
in Fig. 2 in Sll. It is checked whether or not the 
transmission instructions have been received by the trays 
6a, 6b, When the transmission instructions have been 
entered, drug preparation data are sent to the tray that 
has received the transmission requirements, e.g. tray 6a. 

By this transmission, minimum necessary 
information that has to be displayed on the tray such as 
whether or not taking guidance is necessary, the number 
of trays to be used, voucher number, etc. is displayed on 
the display 13 of the tray as mentioned earlier. When 
the transmission ends for the tray 6a, whether or not tray 
division data to be transmitted for another tray 6b have 
been transmitted is checked in Step S13. Since data have 
not yet been transmitted for tray 6b, the program returns 
to a step before S9 and carries out the same operation for 
tray 6b. 

when drug preparation instruction operations for 
one patient ends, the program returns to the beginning of 
Step SI and repeats drug preparation operations for the 
next patient. 

According to the drug preparation instruction 
system of the above embodiment, printers are designated 
for the respective drug types by reading designated 
printers from the printer setting file, and drug 
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preparation instructions are given based on drug 
preparation order sheets printed by printers. If it is 
necessary to change the correlation between the printers 
and the drug types due e.g. to relocations in the pharmacy, 

any layman can do this simply by changing the printer 
number setting data without the help of a professional 
system programmer. 

In order to put drugs in a plurality of trays, 
information for displaying the contents of the drug types 
to be put in each tray is transmitted from the drug 
preparation instruction system, so that if the amount of 
^ drugs for one patient is large, they are put in a 

^ plurality of trays, and the drug types are displayed on 

W each tray. Thus, drugs can be put accurately in each tray. 

S| Since drugs are put in a plurality of trays, there is no 

need to hand-carry drugs that cannot be put in a single 
tray. This saves trouble. 

Since whether or not taking guidance is necessary 
is displayed on each tray, a pharmacist can check this 
instantly without the need to read the drug preparation 
order sheet, so that a pharmacist at the drug delivery 
counter can instantly check his or her workload. 

As described above, according to the drug 
preparation order system of this invention, information 
printed by each of a plurality of printers, such as drug 
names, taking directions, dosage, drug types, is 
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instructed and controlled from the control device. 
Printer setting data corresponding to the respective drug 
type codes are read from the printer setting portion and 
printed by printers corresponding to the drug contents. 
Printers can thus be easily set by making setting data for 
the printers. Even if it is necessary to change the 
correlation between the drug type codes and the printers 
due e.g. to relocations in the pharmacy, this can be done 
easily by simply changing the data for setting the drug 
type-to-printer relations. Workability thus improves. 
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